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(57) ABSTRACT

The present invention provides an excellent display appa-
ratus effectively using the display area of the object/window
in the 1nactive state existing on the display screen and a
method for controlling the display apparatus. At least one
object/window 1s displayed on the display screen of a
display apparatus 1n a bitmap manner in accordance with the
present invention. A determination as to whether a prede-
termined object/window displayed on the display screen 1s
In an acfive state, or not, 1s always made, and the display
contents of the predetermined object/window 1s switched 1n
accordance with the result of the determination. For
example, 1f the predetermined object/window 1s in the active
state, a regular display contents of the predetermined object/
window 1s displayed, and if the predetermined object/
window 1s 1n the 1nactive state, another information, such as
an advertisement information, 1s displayed. In the 1s inactive
state, the operator does not require the regular display data
of the predetermined object/window, and a display area of
the display screen can be effectively used by displaying
notification i1nformation, such as the advertisement
information, to provide the operator with the useful infor-
mation. It realizes a secondary eifect 1n which the manu-
facturers of the display apparatus and the display application
programs get an advertising revenue 1n addition to a selling
profit.

26 Claims, 4 Drawing Sheets
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[Figure 2]
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[Figure 4]
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[Figure 9]
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DISPLAY APPARATUS AND METHOD FOR
CONTROLLING THE SAME

FIELD OF THE INVENTION

The present invention relates to a display apparatus of a
type 1n which processed data are displayed on a display
screen 1n a bitmap manner, as made 1n a computer system,
and a method for controlling the display apparatus. More
particularly, the present invention relates to a display appa-
ratus capable of simultancously displaying a plurality of
objects/windows on the display screen and a method for
controlling the display apparatus. More particularly, the
present invention relates to a display apparatus effectively
using a display area of an object/window 1n an 1nactive state
existing on the display screen and a method for controlling
the display apparatus.

BACKGROUND OF THE INVENTION

With the recent advance of technology, various kinds of
personal computers (PCs), such as a desktop type, a tower
type, a notebook type, etc., have been developed and mar-
keted. The recent PCs usually include a function for dis-
playing an 1mage as a bitmap, in which the i1mage 1s
displayed 1n a picture element unit, due to an enhanced video
subsystem and an enhanced capability of processing arith-
metic operations of a central processing unit (CPU).

An Operating System, such as “OS/2” of IBM Corpora-
tion (“OS/2” is a trademark of IBM Corporation) and
“Windows95” of Microsoit Corporation, 1s mstalled with a
Graphical User Interface (GUI). Generally, the computer
system providing the GUI environment allows the use of an
input device; 1.€., a pointing device, such as a mouse, a track
ball, a touch pad, or a track point, which 1s capable of
pointing to a coordinate position.

The pointing device realizes two basic functions. One 1s
a function for two dimensionally moving a cursor (a mouse
cursor) on the display screen, and the other is a click
function of the mouse button indicating a select operation.
The user can select a function relating to the object by
moving the mouse cursor to a particular position of the
display screen, such as a position within the display area of
the object, and performing a click operation of the mouse
button (usually the click of a left button). The user of the
computer system has a personal habit that he/she tends to
move or place the mouse cursor on the object; for example,
the active window now worked, to which he/she 1s just
focusing. The reason for this action is to smoothly perform
the select operation on the object being focused.

Many object symbols, such as icons, folders, are prepared
on the display screen; 1.e., “desktop,” in the GUI environ-
ment. The user can select the desired object symbol by
moving the mouse cursor to the desired 1con or the folder by
using the pointing device, and performing the click opera-
tion of the mouse button. For example, if the user selects the
icon relating to a particular application, the application 1is
activated and the application window 1s opened.

In a multitasking Operating System, a plurality of appli-
cation windows are simultaneously opened on the desktop
(it is called a multiwindow), and the applications now
activated are processed 1n a time sharing scheme. For
example, when the user performs an editing operation on the
forefront surface, another application of the background
surface 1s executed or 1n a standby state.

The active window 1s the display area being just focused
by the user to which the user can perform the mput operation
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by the key/mouse. Usually, the mouse cursor 1s placed
within the active window, as described above, while the
inactive window(s) located in the background or on the
periphery of the active window 1s not focused by the user,
and 1s the display area to which the mput operation by the
key/mouse 1s impossible and 1s 1n the inactive state. The
mouse cursor tends to not be placed in the inactive window.

The window 1n the 1nactive state 1s 1neffective but to

merely occupy a portion of the display screen, and 1is
equivalent to dead space.

The active/inactive state of the object/window correlates
with the position of the mouse cursor. A prior technology has
already exasted to cause the GUI to change 1n relation to the
manipulation of the mouse. For example, 1t has been well
known 1n the art to switch a frame of a button or an area
within the frame displayed in a three-dimensional mode to
a highlight display mode and to prompt the user mnput 1n
response to a detection that the cursor enters 1nto the frame
of the button. This technology 1s used 1n several applica-
tions. But, such change of the display mode of the button is
only to notify to the user, and does not cause the display arca
in the mactive state to be effectively used.

A task bar 1n “Windows95” or “Windows” of Microsoft

Corporation can be listed as another prior technology for
changing the GUI 1n relation to the manipulation of the
mouse. The task bar has an optional function that the task bar
buries outside of the desktop in the case that the mouse
cursor 1S not positioned 1n the display area of the task bar.
The operation for burying the task bar has an effect for
cffectively using the inactive area. Such burying operation,
however, vacates 1ts own display area to others, and has the
nature as if 1t becomes the 1con. Also, 1n this case, the
manipulation on the task bar requires a two-step operation;
1.€., an operation for appearing the buried task bar for a start,
and an operation for performing the manipulation for the
selection.

PROBLEM SOLVED BY THE INVENTION

It 1s an object of the present invention to provide a display
apparatus 1n which the processed data are displayed on the
display screen in the bitmap manner and a method for
controlling the display apparatus.

It 1s an another object of the present mnvention to provide
a display apparatus capable of simultaneously displaying a
plurality of objects/windows on the display screen and a
method for controlling the display apparatus.

It 1s an another object of the present mvention to provide
a display apparatus effectively using the display area of the
object/window 1n the inactive state existing on the display
screen and a method for controlling the display apparatus.

SUMMARY OF THE INVENTION

The present mnvention 1s made to realize the above objects.
A first aspect of the present invention 1s a display apparatus
which comprises: a display having a display screen on which
data are displayed 1n a bitmap manner; an object/window
display means for displaying at least one object/window on
the display screen; a monitoring means for determining as to
whether an object/window displayed on the display screen 1s
in an active state, or not; and an object/window display
control means for responding to a result of the determination
to switch display contents of the object/window.

A second aspect of the present mnvention 1s a display
apparatus which comprises: a display having a display
screen on which data are displayed in a bitmap manner; an
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object/window display means for displaying at least one
object/window on the display screen; a pointing device for
pointing coordinates on the display screen; a mouse cursor
control means for responding to a manipulation of the
pointing device to control the display of a mouse cursor on
the display screen; a mouse cursor monitor means for
determining as to whether the mouse cursor resides within a
predetermined object/window, or not; and an object/window
display control means for displaying regular display con-
tents 1n a display area of the predetermined object/window
while the mouse cursor resides within the predetermined
object/window, or displaying the other display contents in
the display area of the predetermined object/window while
the mouse cursor has disappeared from the predetermined
object/window.

A third aspect of the present invention 1s a display
apparatus which comprises: a display having a display
screen on which data are displayed in a bitmap manner; an
object/window display means for displaying at least one
object/window on the display screen; a pointing device for
pointing coordinates on the display screen; a mouse cursor
control means for responding to a manipulation of the
pointing device to control the display of a mouse cursor on
the display screen; a mouse cursor monitor means for
determining as to whether the mouse cursor resides within a
predetermined object/window, or not; a storage means for
storing notification information which should be notified to
a user; and an object/window display control means for
displaying regular display contents 1n a display area of the
predetermined object/window while the mouse cursor
resides within the predetermined object/window, or fetching
the notification information from the storage means to
display the notification information in the display area of the
predetermined object/window while the mouse cursor has
disappeared from the predetermined object/window.

A fourth aspect of the present invention i1s a display
apparatus installed with a window system for displaying at
least one object/window on a display screen of a display 1n
a bitmap manner, which comprises: a processor executing a
software program; a memory for temporarily storing pro-
oram codes and data being processed; a pointing device for
pointing coordinates on the display screen; a mouse cursor
control means for responding to a manipulation of the
pointing device to control the display of a mouse cursor on
the display screen; a mouse cursor monitor means for
determining as to whether the mouse cursor resides within a
predetermined object/window, or not; a storage means for
storing notification information which should be notified to
a user; an object/window display control means for display-
ing regular display contents 1n a display area of the prede-
termined object/window while the mouse cursor resides
within the predetermined object/window, or fetching the
notification information from the storage means to display
the notification mnformation in the display area of the pre-
determined object/window while the mouse cursor has dis-
appeared from the predetermined object/window; and a
connecting means for connecting to a network.

A fifth aspect of the present mnvention 1s a method for
controlling a display apparatus istalled with a window
system for displaying at least one object/window on a
display screen of a display 1in a bitmap manner, which
comprises the steps of: determining as to whether an object/
window displayed on the display screen 1s 1n an active state,
or not; and responding to a result of the determination to
switch display contents of the object window.

A sixth aspect of the present invention 1s a method for
controlling a display apparatus installed with a window
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system for displaying at least one object/window on a
display screen of a display in a bitmap manner, and includ-
ing a pointing device for pointing coordinates on the display
screen, which comprises the steps of: (a) responding to a
manipulation of the pointing device to control the display of
a mouse cursor on the display screen; (b) determining as to
whether the mouse cursor resides within a predetermined
object/window, or not; and (c) displaying regular display
contents 1 a display area of the predetermined object/
window while the mouse cursor resides within the prede-
termined object/window, or displaying the other display
contents 1n the display arca of the predetermined object/
window while the mouse cursor has disappeared from the

predetermined object/window.

A seventh aspect of the present invention 1s a method for
controlling a display apparatus installed with a window
system for displaying at least one object/window on a
display screen of a display in a bitmap manner, and includ-
ing a pointing device for pointing coordinates on the display
screen and a storage means for storing notification informa-
tion which should be noftified to a user, which comprises the
steps of: (a) responding to a manipulation of the pointing
device to control the display of a mouse cursor on the
display screen; (b) determining as to whether the mouse
cursor resides within a predetermined object/window, or not;
and (c) displaying regular display contents in a display area
of the predetermined object/window while the mouse cursor
resides within the predetermined object/window, or fetching
the notification information from the storage means to
display the notification information in the display area of the
predetermined object/window while the mouse cursor has
disappeared from the predetermined object/window.

An eighth aspect of the present invention 1s a method for
controlling a display apparatus istalled with a window
system for displaying at least one object/window on a
display screen of a display 1n a bitmap manner, and 1nclud-
Ing a processor for executing a software program, a memory
for temporarily storing program codes and data being
processed, a pointing device for pointing coordinates on the
display screen, a storage means for storing notification
mmformation which should be notified to a user, and a
connecting means for connecting to a network, which com-
prises the steps of: (a) responding to a manipulation of the
pointing device to control the display of a mouse cursor on
the display screen; (b) determining as to whether the mouse
cursor resides within a predetermined object/window, or not;
and (c) displaying regular display contents in a display area
of the predetermined object/window while the mouse cursor
resides within the predetermined object/window, or fetching
the notification information from the storage means to
display the notification information 1n the display area of the
predetermined object/window while the mouse cursor has
disappeared from the predetermined object/window.

A ninth aspect of the present invention 1s a computer
readable storage medium for storing 1n a tangible form a
computer program executable on a computer system
installed with a window system for displaying at least one
object/window on a display screen of a display 1n a bitmap
manner, which comprises: a routine for determining as to
whether an object/window displayed on the display screen 1s
In an active state, or not; and a routine for responding to a
result of the determination to switch display contents of the
object/window.

A tenth aspect of the present invention 1s a computer
readable storage medium for storing 1n a tangible form a
computer program executable on a computer system
installed with a window system for displaying at least one
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object/window on a display screen of a display 1n a bitmap
manner, and 1ncluding a pointing device for pointing coor-
dinates on the display screen, which comprises: (a) a routine
for responding to a manipulation of the pointing device to
control the display of a mouse cursor on the display screen;
(b) a routine for determining as to whether the mouse cursor
resides within a predetermined object/window, or not; and
(¢) a routine for displaying regular display contents in a
display area of the predetermined object/window while the
mouse cursor resides within the predetermined object/
window, or displaying the other display contents in the
display area of the predetermined object/window while the
mouse cursor has disappeared from the predetermined
object/window.

An eleventh aspect of the present invention 1s a computer
readable storage medium for storing in a tangible form a
computer program executable on a computer system
installed with a window system for displaying at least one
object/window on a display screen of a display 1n a bitmap
manner, and 1ncluding a pointing device for pointing coor-
dinates on the display screen, and a storage means for
storing notification information which should be notified to
a user, which comprises: (a) a routine for responding to a
manipulation of the pointing device to control the display of
a mouse cursor on the display screen; (b) a routine for
determining as to whether the mouse cursor resides within a
predetermined object/window, or not; and (c¢) a routine for
displaying regular display contents 1n a display area of the
predetermined object/window while the mouse cursor
resides within the predetermined object/window, or fetching
the notification information from the storage means to
display the notification information 1n the display area of the
predetermined object/window while the mouse cursor has
disappeared from the predetermined object/window.

A twellth aspect of the present invention 1s a computer
readable storage medium for storing in a tangible form a
computer program executable on a computer system
installed with a window system for displaying at least one
object/window on a display screen of a display 1n a bitmap
manner, and 1including a processor for executing a software
program, a memory for temporarily storing program codes
and data being processed, a pointing device for pointing
coordinates on the display screen, a storage means for
storing notification information which should be notified to
a user, and a connecting means for connecting to a network,
which comprises: (a) a routine for responding to a manipu-
lation of the pointing device to control the display of a
mouse cursor on the display screen; (b) a routine for
determining as to whether the mouse cursor resides within a
predetermined object/window, or not; and (c¢) a routine for
displaying regular display contents 1n a display arca of the
predetermined object/window while the mouse cursor
resides within the predetermined object/window, or fetching
the notification information from the storage means to
display the notification information in the display area of the
predetermined object/window while the mouse cursor has
disappeared from the predetermined object/window.

In the third, fourth, seventh, eighth, eleventh, and twelfth
aspects of the present invention, the notification information
can be a status of another application executed on the display
apparatus.

In the third, fourth, seventh, eighth, eleventh, and twelfth
aspects of the present invention, the notification information
can be an advertisement information.

In the fourth, eighth, and twelfth aspects of the present
mvention, the notification information can be an advertise-

10

15

20

25

30

35

40

45

50

55

60

65

6

ment information which 1s regularly or nonregularly updated
through the internet.

In the third, fourth, seventh, eighth, eleventh, and twelfth
aspects of the present invention, a title bar of the original
object/window can be displayed when the notification mfor-
mation 1s displayed on the display areca of the original
object/window.

A thirteenth aspect of the present invention 1s an object
appearing on a desktop display surface of a computer system
installed with a window system for displaying at least one
object/window 1 a bitmap manner, which comprises: first
display contents displayed on an area of the object during an
active state of the object; and second display contents

displayed on the area of the object during an 1nactive state
of the object.

A fourteenth aspect of the present 1nvention 1s an object
appearing on a desktop display surface of a computer system
installed with a window system for displaying at least one
object/window 1n a bitmap manner, which comprises: first
display contents displayed on an area of the object; second
display contents displayed on the arca of the object; a
determination means for determining as to whether the
object 1s 1n an active state, or not; and a display switching
means for responding to the active/inactive state of the
object to switch display contents of the object to one of the
first display contents and the second display contents.

Wherein the determination means may judge the state of
the object as the active state when a cursor resides within the
arca of the object during a time period equal to or longer than
a predetermined value.

At least one object/window 1s displayed on the display
screen of a display apparatus 1n a bitmap manner 1n accor-
dance with the present invention. A determination as to
whether a predetermined object/window displayed on the
display screen 1s 1n an active state, or not 1s always made,
and the display contents of the predetermined object/
window 1s switched 1n accordance with the result of the
determination. For example, if the predetermined object/
window 1s 1n the active state, a regular display contents of
the predetermined object/window 1s displayed, and if the
predetermined object/window 1s 1n the 1nactive state,
another information, such as an advertisement information,
1s displayed. In the inactive state, the operator does not
require the regular display data of the predetermined object/
window, and a display area of the display screen can be
ciiectively used by displaying notification information, such
as the advertisement information, to provide the operator
with the useful mmformation. It realizes a secondary effect 1n
which the manufacturers of the display apparatus and the
display application programs get an advertising revenue in
addition to a selling profit (in this case, the decrease of the
selling cost of the program products can be realized).

The active/inactive states of the object/window used 1n
the specification have the same meaning as focusing/
unfocusing the object/window. The computer system pro-
viding the GUI environment in the bitmap display manner 1s
provided with the pointing device, such as the mouse, as a
standard feature, and in this case, the operator of the
computer system tends to move the mouse cursor into
his/her focus area. Accordingly, the determination as to
whether a predetermined object/window displayed on the
display screen 1s 1n an active state, or not can be made by
monitoring as to whether the mouse cursor 1s placed on the
predetermined object/window, or not. The regular display
contents of the predetermined object/window 1s displayed in
a display area of the object/window while the mouse cursor
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1s placed on the object/window, and the notification mfor-
mation fetched from noftification information storage device
can be displayed in the display area of the object/window
while the mouse cursor does not exist on the object/window.

The computer readable storage medium relating to the
ninth through twelfth aspects defines the structural and
functional operative relationship between the computer pro-
oram and the storage medium to realize the functions of the
computer program on the computer system. In other words,
the cooperative operation 1s realized on the computer system
by mounting the computer readable storage medium to the
computer system (or installing the computer program into
the computer system) to realize the meritorious effects of the
display apparatus and the method for controlling the display
apparatus of the first through eighth aspects of the present
invention.

The foregoing and other purposes, features and advan-
tages of the mvention will be apparent from the following
more particular description of the preferred embodiment of
the 1nvention as illustrated in the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a hardware configuration of
a typical personal computer (PC) 100.

FIG. 2 schematically shows a hierarchical structure of the
software programs capable of being executed by the com-
puter system 100 1n the embodiment.

FIG. 3 schematically shows a mechanism for processing,
the 1nputted data from the mouse 36.

FIG. 4 shows a processing routine of the application
program for realizing the present invention in the form of the
flow chart.

FIG. § shows one example of the regular contents of the
application window.

FIG. 6 shows one aspect of the display contents in the
window switched to the nofification information.

DESCRIPTION OF THE EMBODIMENT

The embodiments of the present invention will be
described with reference to to the drawings.

A. Hardware Configuration of the Computer with External
Memory Device

The present mvention controls the modes of the windows
displayed on the display device of the computer system 1n
response to 1its active/inactive state. The hardware configu-
ration of the computer system for realizing such window
control 1s described 1n this item.

In FIG. 1, there 1s schematically shown a hardware
configuration of a typical personal computer (PC) 100 for
implementing the present invention. An example of the PC
for implementing this invention 1s a type of PC which
conforms to the specification of OADG (PC Open Archi-
tecture Developer’s Group) and incorporates an operating
system (OS) such as “Windows95” of Microsoft Corpora-
tion or “0OS/2” of IBM Corporation. Hereinafter, each com-
ponent will be described.

The CPU 11 acting as a man controller executes a variety
of programs under the control of OS. The CPU 11 may be
a CPU chip called “Pentium” or “MMX Technology Pen-
fium” made by Intel Corporation.

The CPU 11 interconnects with each hardware block
(described later) through a hierarchical bus structure of three
levels, which comprises a processor bus 12 directly coupled
to 1ts own external pins, a PCI (Peripheral Component
Interconnect) bus 16 as a local bus, and an ISA (Industry
Standard Architecture) bus 18 as a system bus.
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The processor bus 12 and the PCI bus 16 are intercon-
nected by a bridge circuit (host-PCI bridge) 13. This bridge
circuit 13 1n the embodiment comprises a memory controller
for controlling access operations to a main memory 14, a
data buifer for absorbing a difference 1n data transfer speeds
between both the buses 12 and 16.

The maimn memory 14 1s a writable memory used as
read-in areas of executed programs of the CPU 11 or
working areas of the processed data of the executed pro-
orams. In general, the main memory 14 comprises a plurality
of DRAM (dynamic RAM) chips such that its basic capacity
1s typically 32 MB and extendable up to 256 MB. The
executed programs include an OS such as “Windows 95,
cach device driver for operating peripheral equipment as
hardware and a variety of application programs.

A L2-cache 15 1s a high-speed memory for absorbing an
access time of the CPU 11 to the main memory 14 and 1s
used for temporarily storing limited codes and data to be
frequently accessed by the CPU 11. In general, the L.2-cache
15 comprises SRAM (static RAM) chips and its typical
storage capacity 1s 512 KB.

A PCI bus 16 1s a type of bus that enables to transfer data
at a relatively high rate (bus width: 32/64 bits, maximum
operating frequency: 33/66 MHz, maximum data transfer
rate: 132/264 MBps), and is used for connecting relatively
fast PCI devices such as a video controller 20 and a card bus
controller 23. As well known 1n the art, the PCI architecture
1s based on the proposal of Intel Corporation and 1mple-
ments the so-called “PnP” (Plug and Play) function.

The wvideo controller 20 1s a dedicated controller for
actually processing drawing instructions from the CPU 11.
In operation, 1t temporarily stores the processed drawing
information into a screen buffer (VRAM) 21, reads the
drawing information from the VRAM 21, and provides the
same as a video output to a liquid crystal display (LCD) or
a CRT display 22. The video controller 20 has a resolution
corresponding to XGA (Extended Graphic Array) or SVGA
(Super Video Graphic Array) function, and supports the
bitmap display scheme.

The card bus controller 23 1s a dedicated controller for
directly coupling the bus signals on the PCI bus 16 to an
interface connector (card bus) of a PC card slot 24A.
Insertable 1nto this PC card slot 24A 1s a PC card 24B, which
conforms to the industry standard (e.g., “PC Card Standard
957) defined by PCMCIA (Personal Computer Memory
Card International Association)/JEIDA (Japan Electronic
Industry Development Association). As the types of PC card
24B, there 1s a LAN card for connection to a network, an
integrated HDD card as an external storage device, a SCSI
(Small Computer System Interface) card for connection to
an external SCSI device, and the like. The computer system
100 mounted with the L AN card 1s connected 1n a gateway
scheme to the internet through a router, not shown, so that
it becomes possible to use WWW (World Wide Web) as a
broad areca information retrieval system. It 1s possible to
download the application program, not shown, i the
embodiment of the present invention or an advertisement
information as a notified information from a VWW server of
the 1nternet.

The PCI bus 16 and the ISA bus 18 are interconnected by
a bridge circuit (PCI-ISA bridge) 19. This bridge circuit 19
1s constructed to contain a DMA controller, a programmable
interrupt controller (PIC), and a programmable interval
timer (PIT). The DMA controller 1s a dedicated controller
for executing a data transfer between a peripheral device
(e.g., FDD 31) and the main memory 14 without an inter-
vention of CPU 11. The programmable interrupt controller
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(PIC) 1s a dedicated controller that 1s responsive to an
interruption request (IRQ) from the peripheral device for
causing a predetermined processing program (interrupt
handler) to be executed. For example, the pointing device
(described later), such as the mouse, is assigned with an IRQ
level 12, and the PIC operates as the interrupt handler for
urging the execution of the mouse driver by an assert of the
IRQ 12. The programmable interval timer (PIT) is an
apparatus for generating timer signals (normally, in the form
of square waves) at predetermined frequencies, which are
programmable.

Also, the bridge circuit 19 1s provided with an IDE
interface for connecting the external storage devices, which
conform to the IDE (Integrated Drive Electronics). To this
IDE interface, an IDE hard disk drive (HDD) 25 and an IDE
CD-ROM drive 26 may be connected by means of ATAPI
(AT Attachment Packet Interface). In place of the IDE
CD-ROM drive 26, another type of an IDE device such as
a DVD (Digital Video Disk or Digital Versatile Disk) drive
may be connected. The external storage devices such as the
HDD 25 and/or the CD-ROM drive 26 are contained at a
certain place 1n the computer 100, which may be called
“media bay” or “device bay.” These external storage devices
as standard features may be mounted interchangeably and
exclusively with another device such as an FDD and/or a
battery pack (in the case of notebook PC).

The HDD 23 1s better than another external storage device
in terms of 1ts data transfer rate. Accordingly, by copying
software programs (e.g., OS, applications) onto disks of
HDD 25 (i.e., by “installing” them), these programs are
ready for use by the computer 100. The CD-ROM drive 26
1s used to 1nstall the software programs stored 1n the compact
disk (CD) to the system or to reproduce a music CD (CD-DA
data). For example, the application programs (described
later) are stored in the CD, and the CD is supplied to the
system 100 to install the application programs.

Further, the bridge circuit 19 in the embodiment has a
USB route controller for connecting a USB (Universal Serial
Bus) as a general purpose bus, as well as a USB port 27. The
USB supports the “Hot Plugeing” function for allowing a
new peripheral device (USB device) to be attached/detached
while 1ts power 1s turned on, 1n addition to the “Plug and
Play” function for automatically recognizing a newly con-
nected peripheral device and for performing re-setup of the
system configuration. To a single USB port, a maximum of
sixty-three USB devices can be connected 1n a daisy chain
fashion. Examples of the USB devices are a keyboard, a
mouse, a joystick, a scanner, a printer, a modem, a display
monitor, a tablet, and the like.

The ISA bus 18 has a slower data transfer rate than the
PCI bus 16 (bus width: 16 bits, maximum data transfer rate:
4 Mbps) and, thus, it 1s used for connecting relatively slower
peripheral devices such as a ROM 17, a modem card 28, a
real time clock (RTC) 29, an I/O controller 30, a keyboard/
mouse controller (KMC) 34, and an audio controller 37.

The ROM 17 is a non-volatile memory, which perma-
nently stores code groups (BIOS: Basic Input/Output
System) for controlling the I/O operations of the respective
hardware components such as a keyboard 35 and FDD 31,
in addition to a POST (Power On Self Test) program or the
like.

The modem card 28 1s a device for transmitting computer
data in a digital form via an analog telephone line (PSTN:
Public Switched Telephone Network). The modem card 28
includes a signal processing circuit (modem chip) for modu-
lating the transmission data and for demodulating the
received data, as well as other circuit components such as a
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data access arrangement (DAA) circuit for connecting the
modem to a public line 1n accordance with the line switching
standards for each country. The computer system 100 pro-
vided with the modem card 28 1s capable of connecting to
another computer system through the public line. The com-
puter system 100 1s connected to the internet 1n a dial-up IP
scheme through a service provider for example, so that 1t
becomes possible to utilize the WWW (World Wide Web) as
the broad area retrieve system. It 1s possible to download the
application program, not shown, or an advertisement infor-
mation as a nofified information in the embodiment of the
present 1nvention from a WWW server of the internet.

The RTC (Real Time Clock) 29 is a device for measuring
the current time-of-day. In general, the RTC 29 1s mounted
on a single chip with a CMOS memory (not shown).
Typically, this CMOS memory 1s used for temporarily
storing critical information to security/safety of the com-
puter 100 such as system configuration information (setup
value of BIOS) and a power-on password. The RTC/CMOS
29 1s backed up by a backup battery (normally a coin battery:
not shown) so that the measured/stored contents are not lost
even 1f the computer system 100 goes to its power-ofl state.

The I/O controller 30 1s a peripheral controller for con-
trolling operations of FDD 31, the I/O operations of parallel
data (PIO) via a parallel port 32, and the I/O operations of
serial data (SIO) via a serial port 33. A printer may be
connected to the parallel port 32, and a joystick may be
connected to the serial port 33.

The FDD 31 1s one of the external memory devices, like
the HDD 25 and the CD-ROM drive 26. The FDD 31 1s used
to 1nstall the software programs stored in the floppy disk to
the computer system 100 or to store the working data/files in
the FD. The application programs (described later) may be
stored 1n the FD, and the FD may be supplied to the system
100 to install the application programs.

The keyboard/mouse controller (KMC) 34 is a peripheral
controller for capturing the input scan codes from the
keyboard 35, or the mput coordinate values from the point-
ing device 36 (the mouse 36 or the track point) as the
computer data. Generally, the keyboard 35 1s assigned with

an IRQ level 1, and the mouse 36 1s assigned with an IRQ
level 12. When the KMC 34 detects the input of the scan

codes, 1t asserts the ORQ 1, and when the KMC 34 detects
the displacement of the mouse ball or the click of the mouse
button, 1t asserts the IRQ 12.

The Audio controller 37 1s a dedicated controller for
performing the I/O processing of audio signals, and it
includes a CODEC (COder-DECoder or an AD/DA con-
verter having a mixing function) for recording/reproducing
the audio signals 1n a digital form. The audio signals may be
received as voice signals from a microphone 39, or as a line
input from an external audio equipment (not shown).
Conversely, the generated audio signals may be provided as
a line output to an external audio equipment (not shown), or
reproduced by a speaker 38 after amplified by an audio
amplifier.

At one end of the buses 16 and 18, at least one PCI bus
slot 16A and at least one ISA bus slot 18A may be provided,
respectively. These bus slots 16A and 18A are provided 1n a
motherboard 1n the computer system 100, for example. A
PCI compatible adapter card 16B and an ISA compatible
adapter card 18B may be mounted in the bus slots 16A and
18A, respectively. One example of the adapter cards 1s a
LLAN card for connecting the computer 100 to a network,
and another example 1s a SCSI card for connecting to a
variety of SCSI devices mcluding an HDD, a CD-ROM

drive, a DVD drive, and a printer. The computer system 100
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mounted with the LAN card 1s connected in a gateway
scheme to the mternet through a router, not shown, so that
it becomes possible to use WWW (World Wide Web) as a
broad areca information retrieval system. It 1s possible to
download the application program, not shown, or an adver-
fisement information as a nofified information in the
embodiment of the present invention from a WWW server
of the internet.

A typical user of the personal computer 100 operates the
system through keyboard 35 or mouse 36 to execute various
application programs such as a word processing program, a
spreadsheet program, and a communication program so that
the executed result 1s usetul for accomplishing his/her work
on the display screen. The user can install the desired
application program 1nto the computer system 100 by copy-
ing the application program to the HDD 25 from the
CD-ROM drive 26 or the FDD 31, or by downloading the
application program to the HDD 25 from the external
computer system (such as WWW server) through the net-
work. It 1s noted that the present invention can be realized
in the aspect of the system into which the application
program 1s 1nstalled.

The general purpose personal computers commercially
available 1 the current marketplace will sufficiently func-
fion as the computer system 100 shown in FIG. 1. The
computer system 100 may be one of the personal computer,
the notebook computer, the palmtop computer, the
workstation, the main frame computer, and the super com-
puter. The computer system 100 may be another type
computer. For example, the computer system 100 may be a
network server or a meeting system with the video device.

It 1s apparent that additional electronic circuits or the like
other than those shown in FIG. 1 are required to construct
the computer system 100. However, these components are
not described 1n the present specification, since they are well
known 1n the art and yet they do not pertain to the gist of this
invention. Also, 1t should be understood that for brevity of
the drawings, only a portion of the connections between the
illustrated hardware blocks 1s shown.

B. Software Structure of the Computer

FIG. 2 schematically shows a hierarchical structure of the
software programs capable of being executed by the com-
puter system 100 1n the embodiment.

Hardware Control Layer

A hardware control layer which 1s the lowest layer 1s a
software layer for hiding physical differences of each hard-
ware from the upper software, such as the applications or the
OS, and 1s constructed as a module for each hardware. The
hardware control layer includes two functions. One function
1s to perform the input/output operation for the hardware.
That 1s, the hardware control layer converts the instructions
orven by the software of the upper layer, such as the
application or the OS, to a proper form 1n accordance with
the specification of the hardware to execute the input/output
operation for the hardware. The other function 1s to execute
the process corresponding to the events (hardware interrupt)
generated 1n each hardware.

The hardware control layer 1s packaged in the mother-
board 1n the form of the BIOS (Basic Input/Output System)
stored 1n the ROM 17 or installed to the computer system
100 from the floppy disk or the CD-ROM 1n the form of the
device driver, such as the mouse driver, the printer driver,
the CD-ROM dr1ver.

For example, the mouse driver 1s a device driver for
performing the input/output operation for the pointing
device, such as the mouse 36. The mouse driver 1s an
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interrupt handler for processing the mterrupt level IRQ 12 of
the mouse 36, and the CPU 11 executes a required operation
in response to the assert of the IRQ 12. More particularly, the
mouse driver performs the I/O read access to the KMC 34
to read the mput value from the mouse 36, and sends them
as a message to a queue of the operating system (OS).

Operating System (OS)

The operating system (OS) is the basic software for totally
managing the hardware and the software 1 the system 100,
and the example of the OS 1s the “Windows95,” “0OS§/2”
described before or “UNIX.” To realize the display control
of the windows 1n accordance with the present invention, 1t
1s preferable that the OS 1s provided with a multitask
environment. Generally, the OS includes a Kernel area and
a User area.

The Kernel area 1s a portion 1nto which the functions for
monitoring the operation of the entire system 100 to support
the execution of each software program are gathered.
Included in the Kernel area are “the file managers” for
managing a record of files to the external memory device,
such as the HDD 25, “the scheduler” for managing a
sequence or a priority 1n executing the tasks, “the memory
manager’ for managing the use of memory space, and “the
resource manager’ for managing an assign ol the system
resource (1.€., the system configuration), such as the 1/O
address, the IRQ level, the DMA level, etc. The scheduler
includes a queue for dispatching the received message 1n a
first in first out (FIFO) scheme (for example, the change of
environment, such as “the key was depressed,” “the mouse
was moved,” and the information following thereto).

The user area mainly includes the functional routines for
supporting the execution of the activated application. More
particularly, it includes “user interface” or “window sys-
tem.” The “user interface” (referred to as “shell”) has a
function for mterpreting the commands from the user to
transfer them to the Kernel, and for returning the response
from the Kernel to the user. In the recent years, the bitmap
display scheme 1s naturally used, and the main stream 1s the
“Graphical User Interface (GUI)” which is capable of the
user input by the manipulation of the mouse onto the object,
such as the 1con, displayed on the display surface. The
“window system” 1s a functional portion for executing the
window display on the display device 22 and executes each
application assigned to each window by switching the

windows. The examples of the window system are “X
Window” of UNIX, and “Presentation Manager” of the
“OS/Z.”

The OS 1ncludes a group of the functions for causing the
application to call each function of the OS; 1.e., Application
Programming Interface (API). Since the application merely
sends the logical and abstract instructions to the OS, the
differences between the hardware 1s absorbed, so that a
standardized operation of the hardware 1s guaranteed.

Application Programs

The application programs at the uppermost position is a
software program for causing the system 100 to execute a
particular operation for a practical use, and the examples of
the application programs are a word processing software, a
spreadsheet software, a communication software, a browser
software (WWW browse), etc. The display control operation
of the windows relating to the present invention 1s handled
as a kind of application program. Each application i1s
assigned with an icon and is displayed on the display (i.e.,
the desktop) 22 in the form of the icon. The user can select
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a desired application to activate the application by selecting
the 1con thereof by double clicking the mouse 36. The
activated application 1s assigned with a window.

Usually, the user of the computer system 100 can get the

necessary software program (the OS, the device driver
application, etc.) in the form of the storage medium storing
the software, such as the FD, CD-ROM, etc. The software
program becomes a usable condition on the system 100 by

mounting these storage medium 1n the drive unit, such as the
FDD 31 or the CD-ROM drive 26, and copying the desired

software program into the disks of the HDD 28§ (that is, by
installing it in the system 100). Recently, such cases have
been 1ncreased that the software program 1s installed in the
system 100 by downloading the software program to the

HDD 25 from an external computer system (for example, the
WWW server in the internet) through the Modem 28 or the
LLAN adapter 16A.

Most of the recent programs are coded 1n the event-driven
form 1 which 1t receives the change of the environment,
such as “the mouse was clicked,” and the information
ogenerated therewith 1n a form of message. It 1s based upon
a general rule that most of the execution time of the program
1s occupied by a time for waiting for the input operation of
the key/mouse. The OS sequentially dispatches each mes-
sage to each of the corresponding programs. The program of

the event-driven form operates based upon the type of
received message and the information, and when the opera-
fion 1s terminated, 1t returns a right for controlling the system
100 to the OS.

C. Input Operation of Coordinates by Mouse

To sum up, the present invention controls the form of the
windows displayed on the display 22 1n response to the input
operation of the coordinates by the mouse 36. In this item,
the 1mput operation of the coordinates by the mouse 1is
described.

In FIG. 3, a mechanism for processing the mputted data

from the mouse 36 1s schematically shown. The mouse 36
includes a mouse body gripped by the user, the left and right
buttons provided on the upper surface, and the mouse ball
rotatably attached on the bottom surface.
The rotation of the mouse ball 1s optically read, and the
rotating direction and an amount of rotation are encoded and
are outputted as the displacement amount (dx, dy) in X axis
and Y axis. The depression of the left button (b1) or the right
button (b2) is outputted as “1,” and the release of them is
outputted as “0.” The mouse 36 sends the detected values
(dx, dy, b1, b2) to the keyboard/mouse controller (KMC) 34
at several tens(ms) cycle.

The KMC 34 1s mnterconnected with the CPU 11 through
the busses 16/18, and includes an I/O register to which the
CPU 11 can access. A portion of the I/O register 1s assigned
to a field into which the detected values (dx, dy, b1, b2) are
written. The KMC 34 generates the interrupt request IRQ 1f
at least one of the newly written values (dx, dy, b1, b2) is
changed. The interrupt level for the mouse used by the KMC
34 1s IRQ 12 1n the case of the computer compatible to
PC/AT, as described before, (“PC/AT” is Trademark of IBM
Corporation).

When the CPU 11 detects the assertion of the IRQ 12, it
compulsorily IS interrupts the execution of the program (the
OS or the application) and executes the “mouse driver”
which 1s the mterrupt handler of the IRQ 12.

The mouse driver performs the I/O read access to the
KMC 34 to read the values (dx, dy, bl, b2) detected by the
mouse 36. And, the event which 1s the change of the detected
values, and the information therewith are entered into the
queue of the OS as the message. Thereafter, the message 1s
dispatched to the program waiting for the mouse input.
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The basic functions are provided by the input operation of
the mouse 36, as described above. One function 1s a two-
dimensional moving function of the cursor (the mouse
cursor) on the display screen, and this function is performed
by moving the mouse on the desk to rotate the mouse ball of
the bottom surface of the mouse body. The other function 1s
an object select function, and this function 1s realized by
stopping the cursor at the desired position and clicking the
left button on the upper surface of the mouse.

The above description merely shows one example of the
operation for mputting the coordinate values. The present
invention 1s not defined to the use of the above 1nput
operation of the coordinate values. As the device for mnput-
ting the coordinate values, the track ball, the touch pad, or
the track point can be used rather than the mouse.

D. Switching Operation of the Display of the Objects/
Windows

The hardware and the software for realizing the present
invention have been described hereinbefore.

The switching operation of the display of the objects/
windows of the present invention can be realized not only by
a dedicated hardware device, but also by executing the
predetermined application on the general purpose computer
system 100 shown 1n the FIG. 1. In this 1tem, the operation
of the later case 1s described. As described before, the
application 1s installed 1n the system 100 by mounting the
storage medium, which stores the software codes relating to
the application, 1n the drive unit, such as the FDD 31 or the
CD-ROM drive 26, and copying the software program 1nto
the HDD 25. The software program 1s also installed 1n the
system 100 by downloading the software program to the
HDD 25 from an external computer system (for example, the
Web server in the internet) through the network.

In one aspect of the present invention, the application
program realizing the present invention 1s coded 1n the event
waiting scheme. That 1s, the application program executes
the predetermined window display operation, described
later, 1n response to the received message including the
information relating to the change of the event, which 1s the
manipulation of the mouse or the input operation by the
pointing device equivalent to the mouse. FIG. 4 shows a
processing routine of the application program in the form of
the flow chart. This processing routine 1s described herein-
after.

The application 1s registered on the desktop, for example,
of the computer system 100, wherein the object (icon)
relating to the application 1s displayed on the display screen.
The user moves the mouse cursor to the object area and
double clicks the mouse button. The application can be
activated by the select operation by the user equivalent to the
above operation. The activated application appears on the
display screen as the window by the operation of the
above-described window system of the OS. And, the appli-
cation waits for the occurrence of the event relating to the
manipulation of the mouse (the dispatch of the message) in
a step 100.

Next, 1f the message 1s dispatched, a determination 1s
made as to whether the 1s massage 1s related to the move-
ment of the mouse, or not, 1 a step 102. If the message 1s
related to another message, the event process for another
message 1s executed 1n a step 104. Although the process of
the step 104 1s treated as an exceptional process; 1.€., “event
process for another message,” in the description relating to
the embodiment of the present invention, the step 104 is
actually the main routine of the application. In other words,
in most cases, the switching operation of the display of the
windows later described 1s the exceptional routine of the
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application. The main routine includes an iteractive mput/
output operation and the process relating the input/output
operation, for example.

If the message 1s the movement of the mouse, a determi-
nation 1s made as to whether the contents of the message
include that the mouse cursor enters into the application
window area, or not, in a step 106. The answer YES of the
decision block 106 indicates a probability that the focus or
interest of the user 1s moved to the application window. In
this case, the time period elapsed after the enter of the mouse
cursor 1nto the application window 1s measured 1n a step
108. In the case that the mouse cursor stays 1n the application
window over a time period equal to or longer than a
predetermined value, 1t 1s believed that the focus or the
interest of the user 1s directed to this application. That 1s,
since 1t means that the application window 1s returned to the
active state, the operation proceeds to the next step 110 1n
which the displayed content i1s returned to the regular
window display content of the application, and the operation
proceeds to a step 112 1n which the contents for processing,
the events in the window area (for example, the contents of
the process performed when a predetermined position 1n the
window is clicked) are returned to the original contents of
the application. Next, the operation returns to the first step
100 to wait for the dispatch of the next message.

If the mouse cursor 1s moved out of the application
window before a lapse of the predetermined time period, it
means that the focus of the user 1s not completely directed
to the application. Accordingly, the dispatched message does
not have any meaning from the viewpoint of the switch of
the display of the window, so that the operation returns to the
first step 100 through the path “NO” of the decision step 108
to wait for the dispatch of the next message.

If the answer of the step 106 1s NO, a determination 1s
made as to whether the contents of the message indicates
that the mouse cursor 1s moved out the application window,
or not, 1n a step 120. If the result of the decision step 1s NO,
the dispatched message does not have any meaning from the
viewpoint of the switch of the display of the window, so that
the operation returns to the first step 100 through the path
“NO” of the decision step 120 to wait for the dispatch of the
next message.

If the result of the decision step 120 1s YES, 1t means a
probability that the focus of the user 1s not directed to the
application window. In this case, a time period elapsed after
the exit of the mouse cursor from the application window 1s
measured 1n a step 122. In the case that the predetermined
fime period 1s elapsed after the exit of the mouse cursor from
the application window, it 1s believed that the focus or the
interest of the user to this application 1s completely lost. That
1s, 1t means that the application window 1s fallen into the
inactive state. When the application window 1s in the inac-
five state, 1t 1s meaningless to display the regular contents of
the application. The application proceeds to a next step 124
in which the contents of the window are switched to display
other contents.

Other contents 1 the specification are preferably useful
notification information for the user. The notification 1nfor-
mation may be the status of another application, such as the
status of mail. The notification information may also be an
advertisement. The bitmap of the advertisement can be
stored 1n the local storage device, such as the HDD 25. The
bitmap of the notification information can be periodically or
non-periodically downloaded from an external computer
system, such as the Web server, which 1s accessible through
the network, such as the internet. The step 104 entitled as
“another event process” described before can include such
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download operation. The reasoning behind displaying such
notification 1nformation 1n place of the regular contents of
the application 1s that it has been determined based upon an
experimental analysis that when the application 1s in the
inactive state, the user does not require the display of the
regular contents of the inactive application. It also provides
a remarkable effect that the display area 1s effectively used
for another purpose.

After the switch of the contents of the window display in
the step 124, the contents for processing the events in the
window area are switched to the contents for processing the
message 1n a step 126. Next, the operation returns to the first
step 100 to wait for the dispatch of the next message.

If the mouse cursor 1s returned again to the application
window before the lapse of the predetermined time period in
the step 122, 1t means that the user’s focus to the application
1s still maintained. Accordingly, the dispatched message
does not have any meaning from the viewpoint of the switch
of the display of the window, so that the operation returns to
the first step 100 through the path “NO” of the decision step
122 to wait for the dispatch of the next message.

FIG. § shows one example of the regular contents of the
application window. This application window 1s a King of
Translation, which 1s created and marketed by IBM Japan
Ltd. The King of Translation 1s a machine translation tool for
translating the text on the internet; 1.e., the Web pages. As
shown 1n the FIG. 5, the regular window of the King of
Translation includes a window frame for defining an area of
the window area, a belt-like title bar provided on a top
portion of the frame and a main portion of the window. The
fitle bar 1s provided with a system menu button at its left end,
and the title of the application on 1ts central portion. In
ogeneral, the information/contents for realizing the works
relating to the application are displayed 1n the main portion
of the window. In the case of the King of Translation, the
objects 1n the form of the four buttons are displayed, as
shown, wherein each button 1s assigned with an 1nput
contents of “SET UP,” “STOP,” “HELP,” and “END.” The
King of Translation responds to the depress of any button to
execute the function corresponding to the depressed button.
Such regular display of the application window 1s made at
the activation of the application and the active state of the
application.

Another feature of the King of Translation is that it has a
proxy function, and 1t exists between the WWW server and
the Web browser to perform the file download process in
response to the request from the Web browser, as known 1n
the art. The translation proxy hands a text portion of the
downloaded HTML f{iles to a translation engine to cause it
to translate them. The translation engine converts the sup-
plied original text of a first language (English) to a text of a
second language (Japanese) by referring to a dictionary.
When the WWW browser receives the results of translation
from the translation proxy, it displays the results along with
the image files described in the HTML files (GIF files or
JPEG files) on the display 22.

In the FIG. 6, one aspect of the display contents 1n the
window switched to the notification information 1s shown.

The contents of the main portion of the window 1s
switched from the buttons shown in the FIG. § to the
notification information. In the FIG. 6, the notification
information 1s an advertisement information of a particular
company. To realize such window display, the bitmap of the
advertisement information can be stored 1n the local external
storage device, such as the HDD 25. The bitmap of the
notification information can be also regularly or nonregu-
larly downloaded from the external computer system, such
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as the Web server, which can be accessed through the
network, such as the internet. The display of such notifica-
fion 1nformation in place of the regular contents of the
application 1s based upon the empirical knowledge that the
user does not require the regular display contents in the

inactive state, and it realizes the effective use of the display
area.

It 1s noted 1n the FIG. 6 that the title bar 1s still displayed
even 1f the display contents of the window 1s switched. Since
the title bar 1s continuously displayed during the display of
the contents, which 1s not directly related to the application,
the user can easily know the owner of the window, so that
the user can easily switch the status of the window from the
inactive state (the unfocused state) to the active state (the
focused state). However, in the case that the user knows the
owner of the window, 1t 1s not necessary to display the title
bar, and 1t 1s possible to use all the area of the window frame
to display the nofification information.

The purpose for applying the present invention to the
“King of Translation” 1s that the contents of the advertise-
ment information used as the notification information can be
casily gotten from the Web server by using the proxy
function of the Web browser. It 1s noted, however, that the
present 1invention can be applied to an application which
does not have the proxy function.

E. Supplementary Explanation:

Although a specific embodiment of the present invention
has been disclosed, 1t to will be understood by those having
skill in the art that changes 1n that specific embodiment can
be made without departing from the spirit and the scope of
the present invention. Although the embodiment of the
present mvention has been described by using the PC/AT
compatible machines which conform to the specification of
the OADG (PC/AT 1s the Trademark of the IBM
Corporation), the present invention is easily realized by
using other types of general-purpose computers, such as
PC98 Series of NEC Corporation, Macintosh of Apple
Computer Inc., and the compatible machines thereotf, or the
dedicated machines for a particular purpose. In other words,
the present invention has been described by using the
specific embodiment, the present invention should not be
limited to the specific embodiment, and the present 1nven-
tion should be construed by referring to the claims.

MERITORIOUS EFFECTS OF THE INVENTION

As described betore, the present invention can provide an
excellent display apparatus of a type 1n which the processed
data are displayed on the display screen in the bitmap
manner, and a method for controlling the display apparatus.

Also, the present invention can provide an excellent
display apparatus capable of simultancously displaying a
plurality of objects and windows on the display screen and
a method for controlling the display apparatus.

Also, the present invention can provide an excellent
display apparatus effectively using the display area of the
object/window 1n the inactive state existing on the display
screen and a method for controlling the display apparatus.

DESCRIPTION OF SYMBOLS

11...CPU

12 . . . Processor bus
13 . . . Host-PCI bridge
14 . . . Main memory
15 ... L2-cache

16 . . . PCI bus
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16A . . . PCI bus slot

16B . . . PCI compatible adapter card

17 ... ROM

18 . . . ISA bus

18A . . . ISA bus slot

18B . . . ISA compatible adapter card
19 . . . PCI-ISA bridge

20 . . . Video controller
21 ... VRAM

22 . .. Display

23 . . . Card bus controller
24A . . . Card slot

24B . . . PC card

25 ... HDD

26 ... CD-ROM drive

27 ... USB port

28 . . . Modem

29 ... RIC

30 . . . I/O controller

31 ... FDD

32 . . . Parallel port

33 . .. Senal port

34 ...  KMC

35 ... Keyboard

36 ... Mouse

37 . . . Audio controller
38 . . . Speaker

39 . . . Microphone

100 . . . Personal computer

What 1s claimed 1s:

1. A display apparatus comprising;:

a display having a display screen on which data are
displayed 1n a bitmap manner;

an object/window display means for displaying at least
one object/window on said display screen;

a pointing device for pointing coordinates on said display
screen,

a mouse cursor control means for responding to a manipu-
lation of said pointing device to control the display of
a mouse cursor on said display screen;

a mouse cursor monitor means for determining as to
whether said mouse cursor resides within a predeter-
mined object/window, or not;

a storage means for storing notification information which
should be notified to a user; and

an object/window display control means for displaying
regular display contents in a display area of said
predetermined object/window while said mouse cursor
resides within said predetermined object/window, or
fetching said nofification information from said storage
means to display said nofification information 1n said
display area of said predetermined object/window
while said mouse cursor has disappeared from said
predetermined object/window.

2. A display apparatus according to claim 1 wherein said
notification information 1s a status of another application
executed on said display apparatus.

3. A display apparatus according to claim 1 wherein said
notification information i1s an advertisement information.

4. A display apparatus according to claim 1 wherein a title
bar of the original object/window 1s displayed when said
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notification information 1s displayed on said display area of
said original object/window.

5. A display apparatus installed with a window system for
displaying at least one object/window on a display screen of
a display 1n a bitmap manner, comprising:

a processor executing a software program;

a memory for temporarily storing program codes and data
being processed;

a pointing device for pointing to coordinates on said
display screen;
a mouse cursor control means for responding to a manipu-

lation of said pointing device to control the display of
a mouse cursor on said display screen;

a mouse cursor monitor means for determining as to
whether said mouse cursor resides within a predeter-

mined object/window, or not;

a storage means for storing notification information which
should be notified to a user;

an object/window display control means for displaying
regular display contents in a display area of said
predetermined object/window while said mouse cursor
resides within said predetermined object/window, or
fetching said notification information from said storage
means to display said nofification information in said
display areca of said predetermined object/window
while said mouse cursor has disappeared from said
predetermined object/window; and

a connecting means for connecting to a network.

6. A display apparatus according to claim 5 wherein said
notification information 1s an advertisement information
which 1s regularly or nonregularly updated through an
internet.

7. A method for controlling a display apparatus installed
with a window system for displaying at least one object/
window on a display screen of a display 1n a bitmap manner,
and 1ncluding a pointing device for pointing to coordinates
on said display screen and a storage means for storing
notification information which should be notified to a user,
comprising the steps of:

(a) responding to a manipulation of said pointing device
to control the display of a mouse cursor on said display
screen,

(b) determining as to whether said mouse cursor resides

within a predetermined object/window, or not; and

(¢) displaying regular display contents in a display area of

said predetermined object/window while said mouse
cursor resides within said predetermined object/
window, or fetching said notification information from
said storage means to display said notification infor-
mation 1n said display area of said predetermined
object/window while said mouse cursor has disap-
peared from said predetermined object/window.

8. A method for controlling a display apparatus installed
with a window system for displaying at least one object/
window on a display screen of a display 1n a bitmap manner,
and 1ncluding a processor for executing a software program,
a memory for temporarily storing program codes and data
being processed, a pointing device for pointing coordinates
on said display screen, a storage means for storing notifi-
cation information which should be notified to a user, and a
connecting means for connecting to a network, comprising
the steps of:

(a) responding to a manipulation of said pointing device
to control the display of a mouse cursor on said display
screen;
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(b) determining as to whether said mouse cursor resides
within a predetermined object/window, or not; and
(c) displaying regular display contents in a display area of
said predetermined object/window while said mouse
cursor resides within said predetermined object/
window, or fetching said notification information from
said storage means to display said notification infor-
mation 1n said display areca of said predetermined
object/window while said mouse cursor has disap-

peared from said predetermined object/window.

9. Amethod for controlling a display apparatus according
to claim 8 wherein said notification information 1s a status of
another application executed on said display apparatus.

10. A method for controlling a display apparatus accord-
ing to claim 8 wherein said notification mmformation 1s an
advertisement 1nformation.

11. A method for controlling a display apparatus accord-
ing to claim 8 wherein said notification information 1s an
advertisement information which 1s regularly or nonregu-
larly updated through an internet.

12. A method for controlling a display apparatus accord-
ing to claim 8 wherein a title bar of the original object/
window 1s displayed when said nofification information 1s
displayed on said display area of said original object/
window.

13. A computer readable storage medium for storing in a
tangible form a computer program executable on a computer
system 1nstalled with a window system for displaying at
least one object/window on a display screen of a display in
a bitmap manner, and mncluding a pointing device for point-
ing to coordinates on said display screen, and a storage
means for storing notification information which should be
notified to a user, said computer program comprising:

(a) a routine for responding to a manipulation of said
pointing device to control the display of a mouse cursor
on said display screen;

(b) a routine for determining whether said mouse cursor

resides within a predetermined object/window, or not;
and

(c) a routine for displaying regular display contents in a
display area of said predetermined object/window
while said mouse cursor resides within said predeter-
mined object/window, or fetching said noftification
information from said storage means to display said
notification information 1n said display area of said
predetermined object/window while said mouse cursor
has disappeared from said predetermined object/
window.

14. A computer readable storage medium according to
claim 13 wherein said notification information 1s a status of
another application executed on said display apparatus.

15. A computer readable storage medium according to
claim 13 wherein said notification information 1s an adver-
tisement 1nformation.

16. A computer readable storage medium according to
claim 13 wherein a title bar of the original object/window 1s
displayed when said notification information 1s displayed on
said display area of said original object/window.

17. A computer readable storage medium for storing in a
tangible form a computer program executable on a computer
system 1nstalled with a window system for displaying at
least one object/window on a display screen of a display in
a bitmap manner, and including a processor for executing a
software program, a memory for temporarily storing pro-
oram codes and data being processed, a pointing device for
pointing to coordinates on said display screen, a storage
means for storing notification information which should be
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notified to a user, and a connecting means for connecting to
a network, said computer program comprising;:

(a) a routine for responding to a manipulation of said
pointing device to control the display of a mouse cursor
on said display screen;

(b) a routine for determining as to whether said mouse
cursor resides within a predetermined object/window,
or not; and

(¢) a routine for displaying regular display contents in a
display area of said predetermined object/window
while said mouse cursor resides within said predeter-
mined object/window, or fetching said noftification
information from said storage means to display said
notification information 1n said display area of said
predetermined object/window while said mouse cursor
has disappeared from said predetermined object/
window.

18. A computer readable storage medium according to
claim 17 wherein said noftification information 1s an adver-
fissment information which 1s regularly or nonregularly
updated through an internet.

19. A method for displaying information to a user of a
digital data device, said digital data device having a display
screen and a pointing device for pointing to coordinates of
said display screen, said digital data device supporting the
simultaneous display of a plurality of windows on said
display screen, each window having a content defined by a
respective one of a plurality of corresponding processes
executing on said digital data device, each window being 1n
either an active state or an inactive state, said method
comprising the steps of:

determining whether a first window displayed on said
display screen 1s 1n an active state;

responsive to said first window being 1n an active state,
displaying in said first window content defined by the
process corresponding to said first window; and

responsive to said first window being 1n an inactive state,
replacing 1n the display of said first window at least
some of said content defined by the process corre-
sponding to said first window with notification infor-
mation not defined by the process corresponding to said
first window.

20. The method for displaying information to a user of a
digital data device of claim 19, wherein said notification
information 1s advertisement information.

21. The method for displaying information to a user of a
digital data device of claim 19, wherein said notification
information 1s a status of at least one process other than the
process corresponding to said first window.

22. The method for displaying information to a user of a
digital data device of claim 19, wherein said step of replac-
ing 1n the display of said first window at least some of said
content does not replace a title bar of the original window.

23. A computer readable storage medium for storing 1n a
tangible form a computer program executable on a computer
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system, said computer system having a display screen and a
pointing device for pointing to coordinates of said display
screen, sald computer system supporting the simultaneous
display of a plurality of windows on said display screen,
cach window having a content defined by a respective one
of a plurality of corresponding processes executing on said
digital data device, each window being 1n either an active
state or an 1nactive state, wherein said computer program,
when executed by said computer system causes the com-
puter system to perform the steps of:

determining whether a first window displayed on said
display screen 1s 1n an active state;

responsive to said first window being in an active state,
displaying 1n said first window content defined by the
process corresponding to said first window; and

responsive to said first window being 1n an 1nactive state,
replacing 1n the display of said first window at least
some of said content defined by the process corre-
sponding to said first window with notification infor-
mation not defined by the process corresponding to said
first window.

24. The method for displaying information to a user of a
digital data device of claim 23, wherein said noftification
information 1s advertisement information.

25. A computer system comprising:

at least one central processing unit;
a MEmory;
a display screen for displaying information to a user;

a poimnting device for pointing to coordinates on said
display screen coupled to a pointer controller, said
pointer controller receiving 1nput from said pointing
device and controlling the display of a pointer on said
display screen in response thereto;

a window manager supporting the simultaneous display of
a plurality of windows on said display screen, each
window having a content defined by a respective one of
a plurality of corresponding processes executing on
said at least one central processing unit of said com-
puter system, each window being in either an active
state or an 1nactive state;

wherein, responsive to a first window being 1n an active
state, content defined by the corresponding process 1s
displayed 1n said first window; and

wherein, responsive to said first window being 1n an
Inactive state, at least some of said content defined by
the corresponding process 1s replaced by nofification
information not defined by the corresponding process
in the display of said first window.
26. The computer system of claim 25 wherein said
notification information 1s advertisement mformation.
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